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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent a barrier mechanism from becoming 



large in size due to the installation of an absorption spring, and 
also, to maximize the elasticity limit of the absorption spring, by 
assembling an elastic member with the barrier member. 
SOLUTION: A counterbore part 1d is formed on the rear side of a 
main barrier 1, and the linear spring shaped absorption spring 6 is 
stored in the counterbore part 1d. And in order to make the 
absorption spring 6 satisfactorily show the elastic force without 
xceeding the elasticity limit of the absorption spring 6, it is 
required to make the deformed part 6c longer, then, the counterbore 
part 1d of the main barrier 1 is formed by using an area on the *• 
rear side of the barrier 1 as large as possible. Besides, the 
deformed part 6c is formed not to a straight line shape, but to a 
curved shape so as to be made longer and fitted with the shape of 
the counterbore surface. Thus, although the absorption spring 6 is 
a torsion spring, a full function can be obtained without the coil 
part. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Barrier equipment characterized by incorporating said elastic member inside said barrier member in barrier equipment 
which has a driving member which carries out closing motion actuation of a wrap barrier member and this barrier member for a front 
face of a taking lens, and an elastic member which absorbs recess migration of said driving member to said barrier member in the 
condition of having closed. 

[Claim 2] Barrier equipment according to claim 1 characterized by including said elastic member in a side which counters said taking 
lens in said barrier member. 

[Claim 3] Barrier equipment according to claim 1 or 2 characterized by forming said elastic member in the direction of an optical axis 
of said taking lens with a wire rod at a configuration which has only thickness for a wire size. 

[Claim 4] Barrier equipment according to claim 3 characterized by having a portion at which said elastic member turned in a field 
which intersects perpendicularly with said optical axis. 

[Claim 5] A camera characterized by equipping either of claims 1-4 with barrier equipment of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with a camera with the protection barrier which can be opened and closed 

in the front face of a lens barrel. 

[0002] 

[Description of the Prior Art] The protection barrier which can be opened and closed in the front face of a lens barrel is prepared, 
when not taking a photograph, a lens becomes dirty to a camera or there are a blemish and a thing protected so that there may be 
nothing in it. 

[0003] The conventional barrier closing motion device is explained using drawin g 1 1 - drawing 13 . The barrier 101,102 of two sheets 
is being fixed to the non-illustrated cope plate pivotable centering on centers of rotation 101a and 102a. The cope plate is arranged in 
the front face of a lens barrel, and lighting hole 103a which forms an optical path required for photography is opened in this cope 
plate. Furthermore, centering on the optical axis, the closing motion ring 104 is attached in the cope plate pivotable, and this closing 
motion ring 104 is energized in the direction of the clockwise rotation in drawing with the actuation spring (hauling spring) 105 
hooked at spring credit section 103b of a cope plate. 

[0004] In addition, when the closing motion ring 104 rotates in the location which makes the barrier 101,102 open, revolution stopper 
103c which prevents the revolution to the direction of a clockwise rotation beyond it of this closing motion ring 104 is formed in the 
cope plate. 

[0005] Arms 101b and 102b are formed in the barrier 101,102, and the absorption spring (hauling spring) 106 which energizes the 
barrier 101,102 in the close direction is attached between parts for this arm 101b and 102b, and the revolution ring 104. Moreover, 
open stopper 104a is formed in the revolution ring 4, and when the barrier 101,102 opens, and Arms 101b and 102b contact open 
stopper 104a, open actuation of the barrier 101,102 beyond it is prevented. 

[0006] Next, actuation of the barrier style constituted in this way is explained. In the condition that power does not work in each part 
article of a barrier style, as shown at drawing 1 1 , the closing motion ring 104 has rotated in the direction of a clockwise rotation 
according to the energization force of the actuation spring 105, and the barrier 101,102 is in the condition of having opened. 
[0007] Moreover, as shown in drawin g 12 , when the closing motion ring 104 rotates in the counter clockwise direction in response to 
Power F (the collapsing force of a zoom lens-barrel, the turning effort from a focus motor, etc. are used as power F) from a lens-barrel, 
open stopper 104a also rotates in the counter clockwise direction, this is interlocked with, the barrier 101,102 rotates in the close 
direction, and it is a wrap about lighting hole 103a. Under the present circumstances, although what is necessary is just to set it as the 
amount which barrier 101,102 comrades interlocked with this contact, and closes the lighting hole 103, the rotation (angle B) of the 
closing motion ring 104 needs to set up a rotation (angle B) more greatly as an amount of additional coverage, if various components 
precision, fitting backlash, etc. are taken into consideration. 

[0008] And the absorption spring 106 acts so that it may rje reasonable structural to the larger revolution. That is, when the rotation of 
the closing motion ring 104 is too large, parts for Arm 101b and 102b and open stopper 104a which had contacted in the state of the 
aperture will separate slightly in the state of closing. 

[0009] Moreover, if the closing motion ring 104 tends to rotate counterclockwise when the barrier 101,102 is not able to rotate in the 
direction of closing with a certain obstruction (for example, foreign matters, such as sand) during closing actuation as shown in 
drawmgJLl , the absorption spring 106 is extended further and the revolution to the counter clockwise direction of the closing motion 
ring 104 is permitted. That is, the absorption spring 106 permits recess migration of the closing motion ring 104 to the barrier 101,102. 
It is prevented that structural failure occurs by this. 

[0010] In addition, the structure of an absorption spring also has an example (refer to JP,7- 159856, A) using the torsion spring hooked 

on the center of rotation of the barrier in addition to a hauling spring like the above-mentioned example. 

[0011] 

[Problem(s) to be Solved by the Invention] However, at barrier guard using the hauling spring mentioned above as an absorption 
spring, in photography optical-axis directional vision, since an absorption spring cannot be arranged to an active region including the 
migration portion of the barrier, this becomes the constraint on a configuration and there is a problem of needing a space large as a 
device. 

[0012] Moreover, with a hauling spring, since the space for the diameter of a volume must be left in the direction of an optical axis, 
this leads to the increment in the thickness direction size of a barrier style. 

[0013] On the other hand, at barrier guard using the torsion spring as an absorption spring, the thickness for a number of turns is 
needed for the rear face of the barrier as a coil portion, and this also leads to the increment in the thickness direction size of a barrier 
style. Moreover, in order to make the spring force of a torsion spring act on the barrier efficiently, it is necessary to arrange the coil 
portion of a torsion spring to the center of rotation of the barrier, and this serves as constraint on layout and a device. 
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[0014] In addition, although lessening the diameter of a volume and number of turns of a hauling spring or a torsion spring and 
making a required space small is also considered, the elasticity limit of a spring is exceeded in the usual actuation range and there is a 
possibility that the function of a spring cannot fully be demonstrated. 

[0015] Then, the 1st object of the invention in this application is offering the camera which uses the space of the premises of a barrier 
effectively, and prevents enlargement of the barrier style by preparing an absorption spring, and could be made to enlarge the elasticity 
limit of an absorption spring as much as possible. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned object, by this application 1st invention, an elastic member is 
incorporated inside a barrier member in barrier equipment which has a driving member which carries out closing motion actuation of a 
wrap barrier member and this barrier member for a front face of a taking lens, and an elastic member which absorbs recess migration 
of a driving member to a barrier member in the condition of having closed. 

[0017] That is, an arrangement space of an elastic member in an outside of the increase of flexibility and a barrier member of layout is 
made unnecessary by holding an elastic member which was being conventionally arranged in an outside of a barrier member in spot 
facing space formed in a barrier member, and permitting going into close operating range of a barrier member in optical-axis 
directional vision. 

[0018] In addition, it is desirable to specifically include an elastic member in a side which counters a taking lens in a barrier member, 
and to make it an elastic member not appear in a front face of a camera. 

[0019] Moreover, it forms at a configuration (two-dimensional configuration) to which only thickness for a wire size has an elastic 
member in the direction of an optical axis of a taking lens with a wire rod, and, as for elastic member ******, it is desirable to make 
the direction thickness of an optical axis of the whole barrier equipment as small as possible, 

[0020] furthermore, it is desirable to obtain sufficient elastic-deformation permissible dose to prepare a portion at which it turned in a 
field (to get it blocked - the inside of a barrier side of a barrier member) which intersects perpendicularly with an elastic member at an 
optical axis, using area of a barrier member as greatly as possible, enlarge an elasticity limit of an elastic member, and absorb the 
above-mentioned recess migration. 
[0021] 

[Embodiment of the Invention] 

(The 1st operation gestalt) DrawingJ. - dr^ing_6 show the barrier style of the camera which is the 1st operation gestalt of this 
invention. Drawin g! (a), drawing 2 (a), and drawin gl (a) show barrier aperture actuation, barrier closing actuation, and barrier 
enforcement aperture actuation, respectively. Moreover, drawing 1 (b), drawing 2 (b), and drawing 3 (b) are drawings having 
expanded and shown a part for the body in drawingl (a), drawing 2 (a), and d rawin g 3 (a), respectively. Drawing 4 is a cross section 
when the IV-IV line in drawin g 3 (b) cuts. 

[0022] The main barrier 1 and" the subbarrier 2 are arranged in the front face of a cope plate 3 in which lighting hole 3a was formed, 
and are attached in the cope plate 3 pivotable by the circumference of center-of-rotation la and 2a, respectively. If the main barrier 1 
and the subbarrier 2 are being mutually engaged with gearing section lb and 2b and the main barrier 1 is rotated, the turning effort 
will be transmitted to the subbarrier 2. 

[0023] The pivotable closing motion lever 4 is attached in the rear face of a cope plate 3 by the circumference of the center of rotation 
of the main barrier 1 and abbreviation identitas, and this closing motion lever 4 is energized in the direction of the clockwise rotation 
in drawing with the actuation spring (hauling spring) 5. Stopper 3b is formed in the cope plate 3, and the revolution exceeding the 
predetermined location of the closing motion lever 4 is prevented. Driving shaft 4a prolonged ahead is formed in the closing motion 
lever 4, and this driving shaft 4a has fitted into absorption hole lc which penetrated slot 3c formed in the cope plate 3, and was formed 
in the main barrier 1. 

[0024] As shown in drawjng_6 , Id of seat GURI sections is formed in the rear face of the main barrier 1 , and the absorption spring 6 
which carried out the wire-spring configuration shown in drawing 5 is held in Id of this seat GURI section. 
[0025] The absorption spring 6 consists of fixed-portion 6a by which close is fixed to slot part le formed in the main barrier 1, 
variant-part part 6c which is connected with this fixed-portion 6a, and mainly carries out elastic deformation within Id of seat GURI 
sections, and right-hand-side 6b connected with variant-part part 6c. The absorption spring 6 is the configuration shown in drawin g 5 
as a continuous line in the state of un-deforming, in the normal state ( drawing 1 (a), a condition like drawin g 2 (a)) attached in the 
main barrier 1, deforms into the configuration shown with the dashed line, and generates the energization force shown in right-hand- 
side 6b by the arrow head f. 

[0026] As shown in drawing 1 (b), the energization force f acts so that driving shaft 4a of the closing motion lever 4 may be made to 
contact the end face of absorption hole lc of the main barrier 1. By this, the closing motion lever 4 and the main barrier 1 can rotate in 
one, and can rotate the subbarrier 2 further. 

[0027] And in order to fully demonstrate elastic force, without the absorption spring 6 exceeding the elasticity limit, it is required to 
lengthen the length of variant-part part 6c, therefore Id of seat GURI sections of the main barrier 1 uses the largest possible area on 
the back. And it lengthens as a curvilinear configuration where variant-part part 6c also curved according to the shape not of a straight 
line but the configuration of a seat GURI side. By this, although the absorption spring 6 is a torsion spring, even if there is no coil 
portion, a function can fully be demonstrated. 

[0028] And compared with the case where the torsion spring which has a hauling spring and a coil portion is used, the thickness 
direction size can be made small. 

[0029] Next, actuation of the barrier style constituted in this way is explained. In the condition that no power works into each portion 
of a barrier style, as shown in drawing 1 , the closing motion lever 4 has rotated in the direction of a clockwise rotation according to 
the energization force of the actuation spring 5, and the main barrier 1 and the subbarrier 2 are in the condition of having opened. 
[0030] As shown in drawing 2 , when the closing motion lever 4 rotates in the counter clockwise direction in response to Power F (the 
collapsing force of a zoom lens-barrel, the turning effort from a focus motor, etc. are used as power F) from a lens-barrel, while 
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driving shaft 4a also rotates in the counter clockwise direction and the main barrier 1 rotates it in the counter clockwise direction 
united with this, the subbarrier 2 rotates in the direction of a clockwise rotation, and it is a wrap about lighting hole 3a. 
[003 1] Under the present circumstances, although the main barrier 1 and the subbarrier 2 should just set it as the amount opened and 
closed exactly essentially, if various components precision, fitting backlash, etc. are taken into consideration, the rotation (angle A) of 
the closing motion lever 4 needs to look at the amount of additional coverage, and needs to set up more greatly the rotation (angle A) 
of the closing motion lever 4. And variant-part part 6c of the absorption spring 6 deforms so that unreasonableness may not arise 
structural to the revolution of the larger closing motion lever 4. That is, the end-face portion of absorption hole lc which has contacted 
in the state of an aperture, and driving shaft 4a will leave whether in the state of closing, it is small. 

[0032] As shown in drawing 3 , when the main barrier 1 or the subbarrier 2 cannot rotate in the direction of closing with a certain 
obstruction (for example, foreign matters, such as sand) during closing actuation, variant-part part 6c of the absorption spring 6 
deforms further, and permits the revolution to the counter clockwise direction of the closing motion lever 4. Specifically, the crevice 
between the end faces of absorption hole lc and driving shaft 4a which were produced in closing actuation spreads further. That is, it 
prevents that recess migration of the closing motion lever 4 to the main barrier 1 or the subbarrier 2 is permitted, and unreasonableness 
occurs structural with the absorption spring 6. 

[0033] And when an obstruction etc. is lost, and right-hand-side 6b of the absorption spring 6 makes driving shaft 4a approach the end 
face of push and absorption hole lc, as shown in drawing 2 , the main barrier 1 and the subbarrier 2 close. 

[0034] (The 2nd operation gestalt) Drawin g 7 - drawing 9 show the barrier style of the camera which is the 2nd operation gestalt of 
this invention. This operation gestalt reverses the energization direction of the actuation spring 15 and the absorption spring 16 to the 
1st operation gestalt. 

[0035] Since the 1st operation gestalt is the spring which the energization direction reversed, the absorption spring 16 is the 
configuration shown as the continuous line of drawing 10 in the state of un-deforming, in a busy condition, as a dashed line shows, 
deforms and generates the energization force (arrow head f ). 

[0036] In the condition that no power is working to the barrier style, as shown in drawing 7 , the main barrier 1 1 and the subbarrier 12 
have closed according to the hauling force of the actuation spring 15. And revolution regulation of the closing motion lever 14 is 
performed when each barrier 1 1 and 12 closes. Therefore, in this condition, the absorption spring 16 does not generate inconvenience, 
even if there is nothing. 

[0037] If the main barrier 11 and the subbarrier 12 open with Power F as shown in drawing 8 , aperture regulation of the main barrier 
1 1 will be made by contacting contact section 13a by which the main barrier 1 1 was formed in the cope plate 13. And since the large 
rotation of the closing motion lever 14 is taken rather than the rotation of the main barrier 1 by the aperture regulation, driving shaft 
14a stops contacting the end face of absorption hole 1 lc of the main barrier 1 1 in the state of an aperture, but since the energization 
force of the absorption spring 16 is acting in the open direction, barrier 11 and 12 does not close. 

[0038] As shown in drawing^ , when barrier 1 1 and 12 tends to be open and there is a certain failure, it is avoided that the absorption 
spring 16 deforms beyond the condition of drawing 8 , the crevice Y between driving shaft 14a and the end face of absorption hole 
1 lc becomes large (recess migration of the closing motion lever 14 to the main barrier 1 1 or the subbarrier 12 permitted), and 
unreasonableness arises structural. 

[0039] In addition, the configuration of the barrier member in this invention, an absorption spring, etc. is not restricted to what was 
explained with each above-mentioned operation gestalt. 

[0040] Moreover, this invention can be applied to cameras of various gestalten, such as a single-lens reflex camera, a lens shutter 
camera, and a video camera, and can be applied also to the element which constitutes further optical instruments other than a camera, 
other equipments, the equipment further applied to the equipment of these cameras, an optical instrument, or others, or these. 
[0041] Moreover, the above operation gestalt and modification, or these technical element may be combined and used for this 
invention if needed. 

[0042] (Relation between an operation gestalt and a claim) In the above-mentioned operation gestalt, the absorption springs 6 and 16 
are equivalent to the elastic member said at a claim at the driving member which the closing motion levers 4 and 14 say to a claim at 
the barrier member which the Lord and the subbarrier 1, 2, 11, and 12 say to a claim, respectively. 

[0043] In addition, although the above is the response relation between each configuration of this invention, and each configuration of 
an operation gestalt, as long as this invention is the configuration that the function which the configuration of the device which it is not 
restricted to the configuration of these operation gestalt, and was shown in the claim, or an operation gestalt has can be attained, it may 
be what kind of thing. 
[0044] 

[Effect of the Invention] As explained above, in this application the 1st invention, it permits holding in the spot facing space which 
formed the elastic member in the taking-lens side of a barrier member, and going into the close operating range of a barrier member in 
optical-axis directional vision. For this reason, if this invention is used, the miniaturization of barrier equipment can be attained, being 
able to increase the flexibility of layout and being able to use the arrangement space of the elastic member in the outside of a barrier 
member as unnecessary compared with the conventional barrier equipment which had regulated that an elastic member went into the 
close operating range of a barrier member. 

[0045] Moreover, if an elastic member is formed in the direction of an optical axis of a taking lens with a wire rod at the configuration 
which has only the thickness for a wire size, elastic member ****** can make thinner the direction thickness of an optical axis of the 
whole barrier equipment. 

[0046] Furthermore, if the portion at which it turned in the field which intersects perpendicularly with an elastic member at an optical 
axis, using the area of a barrier member as greatly as possible is prepared, the length of an elastic member can be lengthened, the 
elasticity limit can be enlarged, and sufficient elastic-deformation permissible dose to absorb recess migration of the driving member 
to a barrier member can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view and the elements on larger scale having shown aperture actuation of the barrier style of the 1st 
operation gestalt of this invention. 

[Drawing 21 It is the front view and the elements on larger scale having shown closing actuation of the barrier style of the above- 
mentioned 1st operation gestalt. 

[Drawing 31 It is the front view and the elements on larger scale having shown compulsive closing actuation of the barrier style of the 
above-mentioned 1st operation gestalt. 

[ Drawin g 4 1 It is the side cross section for the body of the barrier style of the above-mentioned 1st operation gestalt. 
[Drawing 51 It is the front view of the absorption spring used for the barrier style of the above-mentioned 1st operation gestalt. 
[Drawin g 6] It is the perspective diagram which looked at the main barrier used for the barrier style of the above-mentioned 1 st 
operation gestalt from the back side. 

[Drawing 7] It is the front view having shown aperture actuation of the barrier style of the 2nd operation gestalt of this invention. 
[ Drawin g 8] It is the front view having shown closing actuation of the barrier style of the above-mentioned 2nd operation gestalt. 
[Drawing 9] It is the front view and the elements on larger scale having shown compulsive closing actuation of the barrier style of the 
above-mentioned 2nd operation gestalt. 

[Drawing 10] It is the front view of the absorption spring used for the barrier style of the above-mentioned 1st operation gestalt. 

[Drawing 11] It is the front view showing aperture actuation of the conventional barrier style. 

[Drawing 12] It is the front view showing closing actuation of the conventional barrier style. 

[Drawing 13] It is the front view showing compulsive closing actuation of the conventional barrier style. 

[Description of Notations] 

111- Main barrier 

2 1 2 -- Subbarrier 

3 13 - Cope plate 

4 14 - Closing motion lever 

5 15 - Actuation spring (hauling spring) 

6 16 - Absorption spring (wire spring) 
101,102 --Barrier 

103 - Cope plate 

104 - Closing motion ring 

105 -- Actuation spring (hauling spring) 

106 - Absorption spring (hauling spring) 
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DRAWINGS 



[Drawing 1] 

(a) 




[Drawing 2] 
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fPrawing 3] 




[Drawing 4] 
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[Drawing 51 

6b 6c 




[Drawin g 61 

la 7 W 





[Drawing 8] 
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[Drawin gs 

(a) 




f Drawing 11] 
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[Procedure amendment] - *. r . <^f f:l -^^-^jP'S*' 

[Filing Date] September 27, Heisei 13 (2001. 9.27) | \ 1, ^ 

&«r^liD%#'C ■ - 

[Item(s) to be Amended] 0015 : . .{ - A f\ . 4V \S- f - : > • 

[Method of Amendment] Modification 4 ; ' * *:»v 

[Proposed Amendment] ^ ' " v*'; J; * -If'' : .'} J, S >; " ; 

[0015] Then, the object of this invention is offering the camera which uses the space of the premises of a barrier effectively, and 
prevents enlargement of the barrier style by preparing an alfsorptffi spring, and could be made to enlarge the elasticity limit oiFah 
absorption spring as much as possible. £ .j. i J,-, , , ., 1 

[Procedure amendment 2] „ j 

[Document to be Amended] DelkiptiSn W 1 V : > |V V 

l^^sapis^ f * , f ... . 

[Proposed Amendment] ^ I H 

|00|6] : • if': ' f|N :%si;- ■•#'-•- .lir-. - '|fr. :) • € • -J. . ' i • • : 

[Means for Solving the Problem] In order to attain the above-mentioned object, by this invention, an elastic member is incorporated 
inside a barrier member in barrier equipment which has a driving member which carries out closing motion actuation of a <wrag barrier 
member and this harrier member for a front face of a taking lens, and an elastic member which absorbs receSs migration of a driving 
member to a barrier mernber in -the condition , of having closed. , ^ ^ 

Prpedure amendment 3] * s - j« s tf^: y£ / " 

Document to be Amended] Desicriptibn ; 

Item(s)tobe Amended] 0044 ■ i A i 

Method of Amendmenf^lodiiktiol .f "| f ¥ '# ; 
Proposed Amendment] . j 

0044] f ■■■&■>■ / : . ■ 4- • v^fv- -y ? j 

Effect of the Invention] As explained above, according to this invention, it permits holding in the spot facing space which formed the i 
Selastic member in 4 the taking-lens sideyof a b^fier member, and going in0 the cjose operating; range of a b^xier member in optipal- j 
axis directional vision. For this reason," if this^invention is used, the mimateizatfoh of Barrier equipnieht can be attained, being able to I 
increase the flexibility of layout and being able to use the arrangement space of the elastic member in the outside of a barrier member \ 
as unnecessary compared with the conventional barrier equipment which had reigtilated^hat an elastic member went into the close j 
operating range of a barrier member. j 

j ' , V . I - .:■*... • J : ■< - lift, ; # - ■ ' . • 

[Translation done.] 

i ; ^ - : « J 
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